Responses of osteoblastic cell line MC3T3-E1 cell to the calcium channel blocker diltiazem and verapamil.
The effects of the calcium channel blockers, diltiazem and verapamil, on osteoblastic functions were investigated in cultured osteoblastic cells MC3T3-E1. DNA synthesis was evaluated by the incorporation of [3H]thymidine, and collagen synthesis by measuring the incorporation of [3H]proline into collagenase-digestible protein (CDP) and noncollagen protein (NCP). Diltiazem inhibited the DNA synthesis of osteoblastic cells by up to 57.6 and 54.6% at concentrations of 25 and 50 microM. Verapamil also significantly inhibited DNA synthesis by up to 61.6 and 40.9% at concentrations of 25 and 50 microM. The percent control of CDP formation were decreased by up to 76.7% in 5 microM and 44.3% in 50 microM of diltiazem. Verapamil also decreased CDP synthesis to 49.7% at 10 microM and 32.6% at 50 microM. NCP synthesis was decreased by the calcium channel blocker but inhibition of the CDP formation was greater than that of NCP. The calculated percent collagen synthesis was decreased at a calcium channel blocker concentration of 10 microM. The inhibitory effects of diltiazem and verapamil on percent collagen synthesis were not reversed by increasing the calcium concentration of culture media by either 1 or 5 mM. From this study, we conclude that calcium channel blockers have a direct inhibitory effect on osteoblastic function. Long-term administration of diltiazem or verapamil produces adverse effects on normal bone metabolism.